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PROBLEM TO BE SOLVED: To obtain a curable composition which is excellent in stability, 
transparency and curability and of which the cured product is excellent in various properties like heat 
resistance, solvent resistance, alkaline resistance, weatherability, optical or electrical characteristics. 
SOLUTION: The curable composition contains as an essential constituent a silicon-containing polymer 
with a molecular weight of 500-1 ,000,000 having one or more of a reactive group A selected from the 
group consisting of Si-OR<1 > , Si-CH=CH2 , Si-R<2> -CH=CH2 , Si-H, Si-R<2> -NH2 , Si-R<2> - 
OCOC(R<3> )=CH2 , Si-R<2> -CN and Si-R<2> -OH groups (wherein, R<1> is 1-5C alkyl; R<2> is 1- 
9C alkylene containing a phenyl group; R<3> is a hydrogen or methyl), having no Si-OH group and 
having one or more crosslinking structures with Si-O-Si bond. 
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(54) CURABLE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a curable composition which is excellent in stability, 
transparency and curability and of which the cured product is excellent in various properties 
like heat resistance, solvent resistance, alkaline resistance, weatherability, optical or electrical 
characteristics. 

SOLUTION: The curable composition contains as an essential constituent a silicon-containing 
polymer with a molecular weight of 500-1,000,000 having one or more of a reactive group A 
selected from the group consisting of Si-OR1, Si-CH=CH2, Si-R2-CH=CH2, Si-H, Si-R2-NH2, 
Si-R2-OCOC(R3)=CH2, Si-R2-CN and Si-R2-OH groups (wherein, R1 is 1-5C alkyl; R2 is 1-9C 
alkylene containing a phenyl group; R3 is a hydrogen or methyl), having no Si-OH group and 
having one or more crosslinking structures with Si-O-Si bond. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a hardenability constituent. In detail, it excels in 
stability, transparency, and hardening performance, and the hardened material is further related 
with the hardenability constituent excellent in various physical properties, such as heat 
resistance, solvent resistance, alkali resistance, weatherability, an optical property, and an 
electrical property. 
[0002] 

[Description of the Prior Art] Research with various composite materials which combined the 
organic nature raw material and the inorganic raw material is made. 

Also industrially an inorganic bulking agent is compounded with an organic high polymer, or the 
technique etc. of coating which embellishes a surface of metal with an organic high polymer are 
used. 

With these composite materials, since the raw material which constitutes it has a size more than 
a micron meter order, many performances of what can improve some physical properties only 
show the value simply expected from both additivity rule. 

[0003]On the other hand, nanometer order and the organic inorganic composite material together 
put further with the molecular level are briskly studied for the size of the domain of each raw 
material in recent years. It not only has the characteristic as each raw material, but in such a 
material, becoming completely different new high-performance material from each raw material 
which has the strong point of both who cannot do anticipation is expected by an additivity rule. 
[0004]Such organicity and an inorganic composite material have the hybrid model minutely 
distributed and decoded in it in the raw material of another side by making into a matrix the 
chemical bond type with which one raw material and the raw material of another side were mixed 
with the molecular level via the covalent bond, and one raw material. This mere distribution and 
decoded hybrid model may have the insufficient improvement in various physical properties, such 
as heat resistance and solvent resistance, when separation arises or it is used, for example as a 
hardening material, since there is no strong combination between both raw materials. 
[0005]On the other hand, a sol gel process is well used as the technique of compounding an 
inorganic raw material. A sol gel process is a reaction from which the inorganic oxide which 
constructed the bridge is obtained at low temperature by hydrolysis of a precursor molecule, and 
the polycondensation reaction following it. There is a problem that gelling the inorganic raw 
material obtained by this sol gel process for a short period of time etc. has bad preservation 
stability. To Bulletin of the Chemical Society of Japan, and 1998 (No.9) and 571 (1998). Its 
attention is paid to a difference of the condensation speed by the chain length of the alkyl group 
of a bird alkoxy alkyl silane, adding a bird alkoxy long chain alkyl silane with a slow condensation 
speed, and closing the silanol group in a polysiloxane after the polycondensation of methyl 
trimetoxysilane, — further, When the condensation reaction of methyl trimetoxysilane was 
performed using the aluminum catalyst and the predetermined molecular weight was reached, the 
acetylacetone was added, ligand exchange was performed in the system of reaction, and 
improvement of preservation stability is tried. However, these methods of the improvement of 
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preservation stability were insufficient. 
[0006] 

[Problem to be solved by the invention]The purpose of this invention has the hardened material 
in providing the hardenability constituent containing the silicon containing polymer excellent in 
various physical properties, such as heat resistance, solvent resistance, alkali resistance, 
weatherability, an optical property, and an electrical property, further by excelling in stability, 
transparency, and hardening performance. 
[0007] 

[Means for solving problem]As a result of examining a silicon containing polymer wholeheartedly 
focusing on the preservation stability, this invention persons as an indispensable constituent, It 
has a specific reaction group, and does not have a silanol group, but has the one or more bridged 
structures by Si— O— Si combination, and its attention was paid to the silicon containing polymer 
of the molecular weights 500-1 million. 

[0008]This invention as an indispensable constituent Namely, Si-OR 1 , Si-CH=CH 2 , Si-R 2 - 
CH=CH 2 , Si-H, Si-R 2 -NH 2 , The inside of a Si-R 2 -OCOC(R 3 ) =CH 2 and Si-R 2 -CN and Si-R 2 -OH 

radical [type, The alkyl group of the carbon numbers 1-5 and R 2 R 1 The alkylene group of the 
carbon numbers 1-9 (a phenyl group is included), the reaction group A chosen from the group 
which R 3 becomes from] which is hydrogen or a methyl group — a kind — or it having two or 
more sorts and, Si-OH radical does not have, but it has the one or more bridged structures by 
Si— O— Si combination, and the hardenability constituent containing the silicon containing polymer 
of the molecular weights 500-1 million is provided. This invention provides further the linear 
compounds reacted to the reaction group A which have the reaction group B, and/or the 
aforementioned hardenability constituent containing a curing catalyst. This invention provides 
the aforementioned hardenability constituent in which other at least two substituents combined 
with the silicon atom in the reaction group A are characterized by being an oxygen atom. The 
aforementioned hardenability constituent, wherein this invention is obtained by processing a 
silicon containing polymer with a hydrolytic ester compound is provided. This invention provides 
the aforementioned hardenability constituent, wherein a hydrolytic ester compound is a kind 
chosen from the group which consists of alt.formate, alt.acetate ester, tetraalkoxy methane, and 
carbonic ester, or two sorts or more. 
[0009] 

[Mode for carrying out the invention]In this invention, Si-OR 1 , Si-CH=CH 2 , Si-R 2 -CH=CH 2 , Si-H, 
Si-R 2 -NH 2 , and Si-R 2 -OCOC(R 3 ) =CH 2 , R 1 among a Si-R 2 -CN and Si-R 2 -OH radical [type The 
alkyl group of the carbon numbers 1-5, the reaction group A as which R 2 is chosen for the 
alkylene group (a phenyl group is included) of the carbon numbers 1-9, and R 3 from the group 
which consists of] which is hydrogen or a methyl group — a kind — or it having two or more 
sorts and, Si-OH radical does not have, but it has the one or more bridged structures by Si-O- 
Si combination, and the silicon containing polymer of the molecular weights 500-1 million is used. 
It has combined with the silicon atom via direct or other substituents, and this reaction group A 
can consider the reaction which forms a chemical bond as the reaction group (for example, the 
reaction group B mentioned later) of those reaction group A or other compounds. The bridging 
by the Si— O— Si combination in a silicon containing polymer, As a structure of there being just 
one or more places and having these bridgings among the silicon containing polymer used by this 
invention, The shape of a ladder specifically formed by Si— O— Si combination (the shape of a 
rudder), Having structures, such as a cage and annular, is mentioned, all the structures, such as 
the shape of these ladders, a cage, and annular, may comprise Si— O— Si combination, and it may 
form the part by Si— O— Si combination. Of course, two or more ShO-Si combination may be 
repeated. 

[0010]When it has a Si-OR 1 group [inside of formula and R 1 is an alkyl group of the carbon 
numbers 1-5], the silicon containing polymer used by this invention, It is obtained by the 
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hydrolysis condensation reaction of the alkoxysilane which has a Si-OR 1 group [inside of formula 
and R 1 is an alkyl group of the carbon numbers 1-5], or chlorosilicane, and These alkoxysilane or 
chlorosilicane, A mixture with alkoxysilane and chlorosilicane which have the reaction group A 
besides Si-OR 1 Motomochi is chosen suitably, and it is obtained also by carrying out a hydrolysis 
condensation reaction. Furthermore, if needed, it may be made to react in an alcohol solvent, or 
may process with a hydrolytic ester compound. In addition, sodium can be obtained from a 
sodium silicate also by using the condensate of an after-removal silica dioxide by ionic exchange 
etc. 

[0011]Si-CH=CH 2 which is the reaction group A besides Si-OR 1 Motomochi, Si-R 2 -CH=CH 2 , Si- 
H, Si-R 2 -NH 2 , In the case of the silicon containing polymer of this invention which has Si-R - 
OCOC(R 3 ) -CH 2 and Si-R 2 -CN and a Si-R 2 -OH radical, Alkoxysilane and chlorosilicane which 
have the reaction group A besides Si-OR 1 Motomochi, Or the mixture of alkoxysilane and 
chlorosilicane which have the reaction group A besides Si-OR 1 Motomochi, the alkoxysilane 
which does not have the reaction group A besides Si-OR 1 Motomochi, or chlorosilicane is 
chosen suitably, and it is obtained by carrying out a hydrolysis condensation reaction. 
[0012]In the reaction using alkoxysilane and chlorosilicane which have the reaction group A 
besides above-mentioned Si-OR 1 Motomochi, It is preferred to mix the alkoxysilane which has 
the reaction group A besides Si-OR 1 Motomochi, and alkoxysilane and chlorosilicane which do 
not have the reaction group A besides Si-OR 1 Motomochi in consideration of the inorganic 
matter nature of the silicon containing polymer to generate, and to perform a hydrolysis 
condensation reaction. 

[001 3]If the example of the alkoxysilane which has the reaction group A besides Si-OR 1 
Motomochi used for this invention, or chlorosilicane is given, That what is necessary is just to 
have the reaction group A besides Si-OR 1 Motomochi in the molecule. For example, methyl 
dimethoxysilane (3-acryloxyprophyl), (3-acryloxyprophyl) Trimethoxysilane, allyl dimethoxysilane, 
Allyl trimethoxysilane, allyl triethoxysilane, aminophenyl trimethoxysilane, 3-aminopropyl 
trimethoxysilane, 3-aminopropyl triethoxysilane, Butenyl triethoxysilane, 2-cyano 
ethyltriethoxysilane, 2-cyano ethyltrimethoxysilane, 3-cyano propylmethyl dimethoxysilane, 3 
**AMINO propylmethyl dimethoxysilane, 3-cyanopropyl triethoxysilane, Hydroxymethyl 
triethoxysilane, methacryloxy-methyl triethoxysilane, Methacryloxy-methyl trimetoxysilane, 
meta-KURIROKI propyl triethoxysilane, meta-KURIROKI propyltrimethoxysilane, 
methyldiethoxysilane, methyl dimethoxysilane, phenyl diethoxysilane, triethoxysilane, 
vinyl methyldiethoxysilane. vinylmethyldimethoxysilane, vinyltriethoxysilane, vinyltrimetoxysilane, 
and instead of [ of each of these ARUKOKISHI ] — a chlorination thing — further, The 
fluorinated compound used as the deuteride in which all or a part of these alkoxysilane and 
chlorosilicane of the hydrogen atom serve as heavy hydrogen, or a fluorine atom, etc. are 
mentioned, and these one sort or two sorts or more can be used. In the case of the silicon 
containing polymer which has the reaction group A besides Si-OR 1 Motomochi, it is preferred 
that other at least two substituents combined with the silicon atom in the reaction group A 
contain what is an oxygen atom. 

[0014]As an example of alkoxysilane which does not have the reaction group A besides Si-OR 1 
Motomochi used for this invention, or chlorosilicane, Acetoxy methyl trimetoxysilane, benzyl 
triethoxysilane, Bis(triethoxy silyDmethane, bis(triethoxy silyOethane, Bis(triethoxy silyQhexane, 
3-bromopropyl trimethoxysilane, Butyltrimethoxysilane, chloromethyl triethoxysilane, 
chlorophenyl triethoxysilane, 3-chloropropyltrimetoxysilane, diethyldiethoxysilane, Dimethyl 
diethoxysilane, a dimethyldi methoxy run, dodecyl trimethoxysilane, Ethyltriethoxysilane, 
ethyltrimethoxysilane, butyltrimethoxysilane, Methoxy propyltrimethoxysilane and methyl 
triethoxysilane, Methyl trimetoxysilane, octyl trimethoxysilane, phenylmethyldiethoxysilane, 
Phenylmethyldimethoxysilane, phenyltriethoxysilane, phenyltrimethoxysilane, a tetraethoxysilane, 
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a tetramethoxy silane, tolyl trimethoxysilane, diphenyldimethoxysilane, diphenyl diethoxysilane, 
trimethylmethoxysilane, trimethylethoxysilane, triethylethoxysilane, a triphenylethoxysilane, and 
instead of [ of each of these ARUKOKISHI ] — a chlorination thing — further, A fluorinated 
compound used as deuteride in which all or a part of these alkoxysilane and chlorosilicane of a 
hydrogen atom serve as heavy hydrogen, or a fluorine atom, etc. are mentioned, and these one 
sort or two sorts or more can be used. As for alkoxysilane which does not have the reaction 
group A besides Si-OR 1 Motomochi, when the reaction group A is a silicon containing polymer of 
a Si-OR 1 group, it is preferred that other at least two substituents combined with a silicon atom 
which has combined an alkoxy group contain what is an oxygen atom. 

[0015]As for the compounding ratio of the alkoxysilane which has the reaction group A besides 
Si-OR 1 Motomochi, and the alkoxysilane which does not have the reaction group A besides Si- 
OR 1 Motomochi, 0:100-100:0 are preferred at a mole ratio. It is 5:95-95:5 more preferably. 
[001 6]It is preferred that other at least two substituents combined with the silicon atom in the 
reaction group A of the silicon containing polymer of this invention are oxygen atoms. 
[0017]The above, the alkoxysilane which has the reaction group A besides Si-OR 1 Motomochi, 
and the alkoxysilane which does not have the reaction group A besides Si-OR 1 Motomochi, 
Process with other metaled alcoholates and complexes by request, or use together with them, 
and a hydrolysis condensation reaction is performed, It is also possible to include metal other 
than silicon, for example, boron, magnesium, aluminum, a phosphorus, titanium, iron, zinc, a 
zirconium, niobium, tin, a tellurium, tantalum, etc. in a silicon containing polymer. 
[0018]in this invention — the hydrolysis condensation reaction of alkoxysilane or chlorosilicane - 
- what is called sol — what is necessary is just to perform - gel reaction — such sol — the 
method of performing a hydrolysis condensation reaction with catalysts, such as acid or a base, 
is mentioned in a non-solvent or a solvent as a - gel reaction. The solvent in particular used at 
this time is not limited, but specifically, Water, methanol, ethanol, n-propanol, isopropanol, n- 
butanol, isobutanol, t-butanol, acetone, methyl ethyl ketone, dioxane, a tetrahydrofuran, etc. are 
mentioned, and using these one sort can also mix and use two or more sorts. 
[0019]By hydrolysis according [ alkoxysilane or chlorosilicane ] to water, the hydrolysis 
condensation reaction of the above-mentioned alkoxysilane or a KURORU silane generates a 
silanol group (SiOH group), and when these generated silanol groups, or a silanol group and an 
alkoxy group condense, it progresses. In order to make it follow this reaction, it is preferred to 
add optimum dose of water, and it may be added into a solvent, and water may dissolve in water, 
and may add a catalyst. A hydrolysis reaction progresses also with the moisture in the air, or a 
small amount of moisture which are contained in a solvent. 

[0020]Catalysts, such as acid used at the above-mentioned hydrolysis condensation reaction, 
and a base, If a hydrolysis condensation reaction is promoted, especially, it will not be limited but 
specifically, Inorganic acid, such as chloride, phosphoric acid, and sulfuric acid; Acetic acid, p- 
toluenesulfonic acid, Organic acid, such as phosphoric acid monoisopropyl; Sodium hydroxide, a 
potassium hydrate, Inorganic bases, such as lithium hydroxide and ammonia; Trimethylamine, 
triethylamine, Amine compounds, such as monoethanolamine and diethanolamine; Tetraisopropyl 
titanate, Titanium ester species, such as tetrabuthyl titanate; Dibutyltin laurate, tin carboxylate [, 
such as octylstannic acid, ]; — boron compound [, such as trifluoro boron ]; — iron. Metal 
carboxylate, such as a chloride of metal, such as cobalt, manganese, and zinc, naphthenate or an 
octylic acid salt; aluminium compounds, such as aluminum tris acetyl acetate, etc. are mentioned, 
and using these one sort can also use two or more sorts together. After adding an acid catalyst 
and making it follow a reaction under acidity (pH 7 or less), the method of adding a base catalyst 
and reacting under neutralization thru/or basicity is mentioned as a desirable example. 
[0021]In the case of the silicon containing polymer which an order in particular of a hydrolysis 
condensation reaction is not limited, but has the reaction group A besides Si-OR 1 Motomochi, 
Both mixing of the alkoxysilane which has the reaction group A besides Si-OR 1 Motomochi, and 
the alkoxysilane which does not have the reaction group A besides Si-OR 1 Motomochi is carried 
out, By the alkoxysilane independent which may perform a hydrolysis condensation reaction and 
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does not have the reaction group A besides Si-OR Motomochi. After performing a hydrolysis 
condensation reaction to some extent, the alkoxysilane which has the reaction group A besides 
Si-OR 1 Motomochi may be added, and a hydrolysis condensation reaction may be performed 
further, By the alkoxysilane independent which has the reaction group A besides Si-OR 1 
Motomochi conversely, after performing a hydrolysis condensation reaction to some extent, the 
alkoxysilane which does not have the reaction group A besides Si-OR 1 Motomochi may be 
added, and a hydrolysis condensation reaction may be performed. The hydrolysis condensation 
reaction of a kind of the alkoxysilane which, of course, has the reaction group A besides Si-OR 1 
Motomochi, or chlorosilicane, or two sorts or more of mixtures may be carried out. What is 
necessary is just to perform a hydrolysis condensation reaction for a kind of the alkoxysilane 
which does not have the reaction group A besides Si-OR 1 Motomochi, or chlorosilicane, or two 
sorts or more of mixtures, when obtaining the silicon containing polymer which does not have the 
reaction group A besides Si-OR 1 Motomochi. 

[0022]What is necessary is for what is necessary to be just to remove a reactional solvent, 
water, and a catalyst, to add solvents, such as butanol, and just to carry out decompression 
distilling off of the extracting solvent under a nitrogen air current after solvent extraction, in 
order to obtain the silicon containing polymer generated at the above-mentioned hydrolysis 
condensation reaction. Processing for obtaining a hardenability constituent for the solution after 
a hydrolysis condensation reaction to the processing pan by hydrolytic ester, after remaining as 
it is or performing decatalyst processing may be performed. 

[0023]It is polystyrene conversion, weight average molecular weight is 1 million from 500, and the 
molecular weight of the silicon containing polymer used by this invention is 100,000 from 1000 
preferably. If smaller than 500, desirable physical properties will not be acquired, if larger than 1 
million, composite-ization with a nano meter level and a molecular level cannot be performed, 
output will not become uneven, it will not become opaque, or sufficient physical properties will 
not be acquired. 

[0024]Although the number of the reaction groups A in the silicon containing polymer used by 
this invention is not nearby, especially a thing limited, 1 or more per a molecule of silicon 
containing polymer and 1 per highest silicon atom need it for the molecular weight of the silicon 
containing polymer obtained. If less than this, a chemical bond with the linear compounds which 
have the reactive functional group B will not be performed, but if more than this, what is called 
inorganic (inorganic physical properties) will decrease by the reaction group in a silicon 
containing polymer. 

[0025]Although the silicon containing polymer which has the reaction group A of the 
indispensable constituent of this invention does not have Si-OH radical (silanol group), by 
processing especially with a hydrolytic ester compound, it can close a silanol group and can 
improve preservation stability remarkably. As a hydrolytic ester compound, alt.formate, 
alt.acetate ester, tetraalkoxy methane, carbonic ester, etc. can be used, and alt.formic acid 
trialkyl ester, tetraalkoxy methane, etc. are especially preferred. It is also possible to obtain the 
silicon containing polymer which does not have Si-OH radical by adjusting reaction conditions, 
such as a catalyst of a hydrolysis condensation reaction, temperature, reaction time, and a 
charge. 

[0026]The disposal method in hydrolytic ester is in the state where the solvent was mixed with 
the silicon containing polymer which is a constituent, or the silicon containing polymer, Or it is in 
the state mixed with a silicon containing polymer and the linear compounds which have the 
reactive functional group B, or it is preferred for what is necessary to be just to add an 
excessive amount of hydrolytic ester, and to carry out stirring and heating then, where a curing 
catalyst is mixed with a silicon containing polymer and the linear compounds which have the 
reactive functional group B. What is necessary is to carry out scale loss pressure and just to 
remove unreacted hydrolytic ester under a nitrogen air current, after processing. By this 
processing, a silanol group is lost and preservation stability becomes good. Of course, it is 
important for the quantity of the reaction group in a silicon containing polymer by processing to 
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make it not influenced. 

[0027]Although restriction does not have linear compounds which have the reaction group B 
used for this invention, it is necessary to have a functional group reacted to the reaction group 
A of a silicon containing polymer, and the low molecular weight compound which has one or more 
reaction groups in a molecule, and a high molecular compound can be used. The chemical bond 
of the reaction group may be suitably carried out to a high molecular compound. When the 
example of the reaction group B is given, a H-Si-basis, a HO-Si-basis, an R 1 O-Shbasis, A 
CH 2 =C(R 3 )-basis and CH 2 =C(R 3 )-R 2 -basis, CH 2 =C(R 3 )-COO -(R 2 )- A basis, a hydroxyl group, 
an epoxy group, alicyclic epoxy groups, etc. are mentioned [as for inside of formula, and R 1 , the 
alkylene group (a phenyl group is included) of the carbon numbers 1-9 and R 3 of the alkyl group 
of the carbon numbers 1-5 and R 2 are hydrogen or a methyl group]. As a high molecular 
compound, dimethylpolysiloxane, a diphenylpolysiloxane, A dimethylsiloxane diphenyl siloxane 
copolymer, polyimide resin, Polyalkylene glycols, such as a polyethylene glycol and a 
polypropylene glycol, polyurethane resin, an epoxy resin, phenol resin, polyester, melamine resin, 
polyamide resin, etc. are mentioned as the example. 

[0028]The curing catalyst used by this invention is not limited by the kind or curing method of a 
reaction group. For example, as a catalyst for Si-OR condensation reactions, Bis(2- 
ethylhexanoate)tin, bis(neo decanoate)tin, di-n-butyl butoxychlorotin, di-n-butyl diacetoxytin, di- 
n-butyl dilauryl acid tin, dioctyl dilauryl acid tin, etc. are mentioned. For example as a catalyst for 
Si-H addition reactions, a platinum-carbonyl vinylmethyl complex, a platinum-divinyl tetramethyl 
disiloxane complex, a platinum-cyclovinylmethyl siloxane complex, a platinum-octyl aldehyde 
complex, etc. are mentioned. These curing catalysts can also use two or more sorts together. 
[0029]In order to obtain the hardenability constituent of this invention, the linear compounds 
and/or the curing catalyst which have the reaction group B if needed are mixed with a silicon 
containing polymer, and heating etc. are processed according to the curing catalyst etc. which 
were used. The linear compounds which restriction in particular does not have in the mixed 
method, for example, have a silicon containing polymer and the reaction group B, The method of 
mixing just before use, the method which it mixes beforehand, and adds a curing catalyst and is 
stiffened by processing of heating etc. to perform a hardening reaction, the method of all mixing 
beforehand and stiffening with heating etc. to perform a hardening reaction, etc. are mentioned. 
[0030]The silicon containing polymer of this invention does not have the denaturation or the 
increase in a molecular weight under preservation, and is excellent in preservation stability. 
Especially the preservation stability of the silicon containing polymer processed especially with 
the hydrolytic ester compound is excellent. 

[0031]It is a weight ratio in order to consider it as the outstanding composite material which had 
a silicon containing polymer and the characteristic of both linear compounds which has the 
reactant group B, although what is necessary is just to adjust suitably according to the physical 
properties of the hardened material made profitably [ the compounding ratio of the hardenability 
constituent of this invention ] like, Silicon containing polymer: Linear-compounds =100:0 - 1:99 
are preferred. 

[0032]The hardenability constituent of this invention serves as a chemical bond type composite 
material which the silicon containing polymer which is an inorganic raw material, and the linear 
compounds which are organic nature raw materials mixed with nanometer order and also a 
molecular level by joining together by a covalent bond by making it harden. The obtained 
hardened material has the character of both an organic nature raw material and an inorganic raw 
material, and is excellent in especially heat resistance, solvent resistance, and alkali resistance. 
Since the chemical bond mold-curing nature constituent of this invention is uniform and 
transparent, the permeability of light, such as ultraviolet rays, is good and still more possible also 
for photo-curing. The composite material excellent in dynamic characteristics, such as 
weatherability, hardness, resistance to contamination, fire retardancy, moisture resistance, gas 
barrier property, flexibility, elongation and intensity, electric insulation, and lower dielectric 
constant nature, the optical property, the electrical property, etc. can be obtained again. 
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[0033]Other publicly known additive agents, a bulking agent, various resin, etc. can be blended 
with the hardenability ingredient of this invention in the range which does not spoil the 
performance made into the purpose of this invention other than said essential ingredient as an 
optional component. Various kinds of organic functional groups can be combined, and functional 
grant can be carried out to the silicon containing polymer which has a reaction group. The 
hardenability constituent of this invention or its hardened material can be made into a matrix, 
and the highly efficient composite material which distributed other useful compounds can be 
created. 
[0034] 

[Working example]Hereafter, this invention is not limited by these embodiments although an 
embodiment explains this invention further. It is based on weight the "part" in an embodiment, 
and"%." 

mixing 72 copies of 1-butanol as a solvent to 72 copies of Synthetic Example 1:silicon containing 
polymer A methyl triethoxysilane — up to 70 ** — warming — in the back, 22 copies of 
phosphoric acid aqueous solutions were dropped 0.12%. It reacted at 80 ** after dropping for 1 
hour. Subsequently, sodium hydroxide solution was added and it reacted at 80 ** after 
neutralizing reaction mixture for 1 hour. 660 copies of 1-butanol was added to 165 pairs in the 
obtained reaction mixture. After adding 800 copies of ion exchange water to this and performing 
rinsing 3 times, the solvent was distilled off at 40 ** and 1330 Pa OOmmHg) under the nitrogen 
air current, and silicon containing polymer a was obtained. 200 copies of triethyl orthoformate 
were added to the obtained silicon containing polymer a 40 copy, volatile components, such as 
unreacted triethyl orthoformate, were distilled off at 70-90 ** and 1330 Pa OOmmHg) under the 
nitrogen air current after 1 time processing at 130 **, and silicon containing polymer A was 
obtained. As a result of analysis by GPC, it is the weight average molecular weight 3700, and the 
silanol group (SiOH group) was not detected as a result of analysis by 1 H-NMR which uses 
DMSO-d 6 as a solvent. The weight average molecular weight of 30 days after is 3700 in 40 ** 
preservation, and the silicon polymer A was changeless. 

[0035]The synthetic example 2: The synthetic methyl triethoxysilane (ten copies), 
phenyltrimethoxysilane (1 1 copies), and the 0.032% phosphoric acid aqueous solution (9.7 copies) 
of silicon containing polymer B were mixed, and it reacted at 10 ** for 3 hours. Ethanol (24 
copies) was added, sodium hydroxide solution was added, and it reacted for 15 minutes at 30 ** 
after neutralizing reaction mixture. Subsequently, triethyl orthoformate (130 copies) was added 
and it stirred at 130 ** for 1 hour, then, after adding (0.5 copy) and processing adsorbent (Kyowa 
Chemical Industry KYOWADO 600S and the following — the same) at 100 **, adsorbent was 
filtered, the volatile constituent was distilled off in 150 ** and 10mmHg after removal, and silicon 
containing polymer B was obtained. Weight average molecular weight was 3300 as a result of 
analysis by GPC. The silanol group (SiOH group) was not detected as a result of analysis by 1 H- 
NMR which uses acetone d 6 as a solvent. 

[0036]The synthetic example 3: The phosphoric acid aqueous solution (18 copies) was mixed 
with the synthetic methyl triethoxysilane (32 copies) of silicon containing polymer C 0.032%, and 
it reacted at 10 ** for 30 minutes after adding vinyltrimetoxysilane (three copies) after a 
reaction for 30 minutes at 10 **. Sodium hydroxide solution was added and it reacted for 15 
minutes at 30 ** after neutralizing a reaction. Subsequently, triethyl orthoformate (245 copies) 
was added and it stirred at 130 ** for 1 hour. Then, adsorbent (0.2 copy) was added, after 
processing at 100 **, adsorbent was filtered, the volatile constituent was distilled off in 80 ** 
and 10mmHg after removal, and silicon containing polymer C was obtained. Weight average 
molecular weight was 8400 as a result of analysis by GPC. The silanol group (SiOH group) was 
not detected as a result of analysis by 1 H-NMR which uses DMSO-d 6 as a solvent. 
[0037]The synthetic example 4 : Synthetic phenyltrimethoxysilane of silicon containing polymer 
D (40 copies), Methyl triethoxysilane (29 copies) and a 0.032% phosphoric acid aqueous solution 
(35 copies) were mixed, and it reacted at 10 ** for 30 minutes after adding vinyltrimetoxysilane 
(5.9 copies) after a reaction for 90 minutes at 10 **. Ethanol (58 copies) was added, and after 
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stirring, sodium hydroxide solution was added and it reacted for 60 minutes at 10 ** after 
neutralizing reaction mixture. Subsequently, triethyl orthoformate (490 copies) was added and it 
stirred at 130 ** for 1 hour. Then, adsorbent (0.4 copy) was added, after carrying out 1 time 
processing at 100 **, adsorbent was filtered, the volatile constituent was distilled off in 80 ** 
and 10mmHg after removal, and silicon containing polymer D was obtained. Weight average 
molecular weight was 4200 as a result of analysis by GPC. The silanol group (SiOH group) was 
not detected as a result of analysis by 1 H-NMR which uses acetone d 6 and CDCI 3 as a solvent. 
[0038]The synthetic example 5: The phosphoric acid aqueous solution (8.8 copies) was mixed 
with the synthetic methyl triethoxysilane (16 copies) of silicon containing polymer E 0.032%, and 
after adding triethoxysilane (1.6 copies) after a 1-hour reaction at 10 **, it reacted at 10 ** for 
2 hours. Sodium hydroxide solution was added and it reacted for 15 minutes at 60 ** after 
neutralizing reaction mixture. Subsequently, triethyl orthoformate (123 copies) was added and it 
stirred at 130 ** for 1 hour. Then, adsorbent (0.1 copy) was added, after processing at 100 **, 
adsorbent was filtered, the volatile constituent was distilled off in 150 ** and 10mmHg after 
removal, and silicon containing polymer E was obtained. Weight average molecular weight was 
3300 as a result of analysis by GPC. The silanol group (SiOH group) was not detected as a result 
of analysis by 1 H-NMR which uses DMSO-d 6 as a solvent. 

[0039]The synthetic example 6 : Synthetic methyl triethoxysilane (7.1 copies) and 
phenyltrimethoxysilane (four copies) of silicon containing polymer F, And a phosphoric acid 
aqueous solution (8.8 copies) was mixed 0.032%, and after adding triethoxysilane (1.6 copies) 
after a 1-hour reaction at 10 **, it reacted at 10 ** for 2 hours. Sodium hydroxide solution was 
added and it reacted at 30 ** after neutralizing reaction mixture for 1 hour. Subsequently, 
triethyl orthoformate (123 copies) was added and it stirred at 130 ** for 1 hour. Then, adsorbent 
(0.1 copy) was added, after processing at 100 **, adsorbent was filtered, a volatile constituent 
was distilled off in 150 ** and 10mmHg after removal, and silicon containing polymer F was 
obtained. Weight average molecular weight was 4900 as a result of analysis by GPC. A silanol 
group (SiOH group) was not detected as a result of analysis by 1 H-NMR which uses acetone d 6 
as a solvent. 

[0040]The synthetic example 7: Synthetic aminopropyl triethoxysilane (two copies) of silicon 
containing polymer G, water (0.5 copy), and ethanol (7.9 copies) were mixed, and after adding 
methyl triethoxysilane (16 copies) after a 1-hour reaction at 78 **, it reacted at 78 ** for 4 
hours. Subsequently, methyl isobutyl ketone (135 copies) is added and distilled. After 
temperature of reaction mixture amounted to 100 **, after 2 more hour stirring, it decompressed 
and a solvent was distilled off. Subsequently, chloroform (150 copies) and pyridine (9.5 copies) 
were added, trimethylchlorosilane (5.4 copies) was dropped, and it reacted at 50 ** for 4 hours. 
Solid content which added toluene (43 copies) after decompression distilling off, and deposited a 
solvent was filtered, adsorbent (0.1 copy) was added, after processing at 100 **, adsorbent was 
filtered, a volatile constituent was distilled off in 150 ** and 10mmHg after removal, and silicon 
containing polymer B was obtained. Weight average molecular weight was 3700 as a result of 
analysis by GPC. 

[0041]The synthetic example 8 : The synthetic methyl triethoxysilane of silicon containing 
polymer H (27 copies), Phenyltrimethoxysilane (ten copies) and a 0.032% phosphoric acid 
aqueous solution (18 copies) were mixed, after a 2-hour reaction and sodium hydroxide solution 
were added at 10 **, and it reacted for 40 minutes at 40 ** after after neutralization. 
Subsequently, chloroform (100 copies) was added, pyridine (24 copies) was added after drying in 
the salt cake, dimethylvinylchlorosilicane (24 copies) was dropped, and it reacted for 1 hour. 
Decompression distilling off of the volatile constituent was carried out at 50 ** after filtering the 
solid content which added toluene (100 ml) and deposited the solvent after decompression 
distilling off at 40 **, and the silicon polymer H was obtained. Weight average molecular weight 
was 92000 as a result of analysis by GPC. The silanol group (SiOH group) was not detected as a 
result of analysis by 1 H-NMR which uses acetone d 6 and CDCIg as a solvent. 
[0042]The synthetic example 9: Except that the temperature of decompression distilling off of 
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dimethylchlorosilicane (19 copies) and the last instead of the synthetic 

dimethylvinylchlorosilicane (24 copies) of silicon containing polymer I was 100 **, it processed 
like the synthetic example 9 and the silicon polymer I was obtained. Weight average molecular 
weight was 79000 as a result of analysis by GPC. The silanol group (SiOH group) was not 
detected as a result of analysis by 1 H-NMR which uses acetone d 6 as a solvent. 
[0043]Dibutyldiacetoxytin (0.01 copy) was mixed as embodiment 1 silicon-containing-polymer A 
(seven copies), a silanol end diphenylcyclohexane-dimethylsiloxane copolymer (three copies), and 
a curing catalyst, and the transparent hardenability constituent was obtained. It hardened after 
dropping this hardenability constituent on a glass plate in "room temperature ->(part for 10 **/) 
->150 **x10 minute ->(part for 10 **/) ->200 **x10 minute ->(part for 10 **/) ->250 ** x 4 
hour", and the transparent film was obtained. The film was uniform without muddiness etc. and 
excellent in transparency. 

[0044]Dibutyldiacetoxytin (0.01 copy) was mixed as embodiment 2 silicon-containing-polymer B 
(seven copies), a silanol end diphenyl siloxane dimethylsiloxane copolymer (three copies), and a 
curing catalyst, and the transparent hardenability constituent was obtained. It hardened after 
dropping this hardenability constituent on a glass plate in "room temperature ->(part for 10 **/) 
->150 **x10 minute ->(part for 10 **/) ->200 **x10 minute ->(part for 10 **/) ->250 **x4 
hour", and the transparent film was obtained. The film was uniform without muddiness etc. and 
excellent in transparency. 

[0045]Embodiment 3 silicon-containing-polymer C (five copies), H end polydimethyl siloxane (five 
copies), and the platinum carbonyl vinylmethyl siloxane solution (0.01 copy) were mixed, and the 
transparent hardenability constituent was obtained. This hardenability constituent was heated at 
150 ** after being dropped on a glass plate for 2 hours, and the transparent film was obtained. 
The film was uniform without muddiness etc. and excellent in transparency. 

[0046]Embodiment 4 silicon-containing-polymer C (five copies), silicon containing polymer E (five 
copies), and a platinum carbonyl vinylmethyl siloxane solution (0.01 copy) were mixed, and the 
transparent hardenability constituent was obtained. This hardenability constituent was heated at 
150 ** after being dropped on a glass plate for 2 hours, and the transparent film was obtained. 
The film was uniform without muddiness etc. and excellent in transparency. 

[0047]Embodiment 5 silicon-containing-polymer D (five copies), silicon containing polymer F (five 
copies), and a platinum carbonyl vinylmethyl siloxane solution (0.01 copy) were mixed, and the 
transparent hardenability constituent was obtained. This hardenability constituent was heated at 
150 ** after being dropped on a glass plate for 2 hours, and the transparent blue film was 
obtained. The obtained film was uniform without muddiness etc. and excellent in transparency. 
[0048]It mixed cooling [ to embodiment 6 bisphenol-A-type epoxy resin ADEKA resin EP-4100 
[the Asahi Denka Kogyo K.K. make and the weight per epoxy equivalent 190], added silicon 
containing polymer G so that the active hydrogen equivalent might turn into 95% of a weight per 
epoxy equivalent, and ] to it. Stirring was performed for about 1 minute, it plastered on the glass 
plate, aluminium foil was stuck on it, and 120 ** performed curing treatment after that at 60 ** 
for 4 hours for 1 hour. The hardened material was uniform and its heat resistance was still 
better. 

[0049]Embodiment 7 silicon-containing-polymer H (five copies), silicon containing polymer I (five 
copies), and a platinum carbonyl vinylmethyl siloxane solution (0.01 copy) were mixed, and the 
transparent hardenability constituent was obtained. This hardenability constituent was heated at 
150 ** after being dropped on a glass plate for 2 hours, and the transparent film was obtained. 
Although flexibility was a little insufficient for the obtained film, it was uniform without muddiness 
etc. and excelled in transparency. 
[0050] 

[Effect of the Invention]According to this invention, it excels in stability, transparency, and 

hardening performance, and the hardenability constituent the hardened material excelled 

[ constituent ] in various physical properties, such as heat resistance, solvent resistance, alkali 

resistance, weatherability, an optical property, and an electrical property, can be provided 

further. 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww... 2011/01/14 



JP,2002-348473,A [DETAILED DESCRIPTION] Page 1 0 of 1 0 



[Translation done.] 



http://ww4ipdlinpit.go jp/cgi-bin/tranjweb_cgi_ejje?atw3=http%3A%2F%2Fww... 2011/01/14 



JP,2002-348473,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]As an indispensable constituent, Si-OR 1 , Si-CH=CH 2 , Si-R 2 -CH=CH 2 , Si-H, Si-R 2 -NH 2 , 
Inside of a Si-R 2 -OCOC(R 3 ) =CH 2 and Si-R 2 -CN and Si-R 2 -OH radical [type, An alkyl group of 

the carbon numbers 1-5 and R 2 R 1 An alkylene group of the carbon numbers 1-9 (a phenyl group 
is included), A hardenability constituent, wherein it has two or more sorts, and Si-OH radical 
does not have, but R 3 has a kind or the one or more bridged structures by Si— 0— Si combination 
for the reaction group A chosen from a group which consists of] which is hydrogen or a methyl 
group and contains a silicon containing polymer of the molecular weights 500-1 million. 
[Claim 2]Linear compounds reacted to the reaction group A which have the reaction group B 
and/or the hardenability constituent containing a curing catalyst according to claim 1. 
[Claim 3]The hardenability constituent according to claim 1 or 2, wherein other at least two 
substituents combined with a silicon atom in the reaction group A are oxygen atoms. 
[Claim 4]A hardenability constituent given in any 1 clause of Claims 1-3 obtaining by processing 
a silicon containing polymer with a hydrolytic ester compound. 

[Claim 5]The hardenability constituent according to claim 4, wherein a hydrolytic ester 
compound is a kind chosen from a group which consists of alt.formate, alt.acetate ester, 
tetraalkoxy methane, and carbonic ester, or two sorts or more. 

[Translation done.] 
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hyx b^yy^y, 3-^nn7°ntr;i^by^ h^y 

y?y, yXf;l-y*XFJfyy5y, v^f-^v'Xhdf 
yyyX y^f^h^fy?^ Krv^MMh 
Jfyy^y. Xf/^lJXfJfyy7y, XtVU-'JT- 

F^fyy^x f-frubvx v^yyyy, *b*yr 
nt/i^y.* b^yy^y, ^vvv^v^yyy 
y, xj-nhvxh^yyyy, tti-ivvvxv^y 

yyy, 7iX/Mf^yXhJfyyy> l 7lX/W 

f7i/y'y h^yyy>\ 7i-;l h yxb=Sf yy?y 

7 x.—)vyy*y*yyyy^ T\-y^)-*yyyy . 

Thy*b*yyyy. hVfrhVMh^isz/jy, 'J 

7i-/^ yyyy, : Jy x.~iv : Jx.\-^yyy 
y, bu^f-n^h^yyyy. hyy^/yxb^yy 

yy^ hyx^Xh^y^-^y, hU7x-;PXhdf 

yy?y, axuzfiio^riizi^y^ixh^^u 

yco^mm^- C0±U£ t * -> T H 5 fi 

?mim h i\>myy is? Woti^77 

KJE£A#S i -OR'^yM* 
£*££flctf)#£{i, S i -ORi^i^h^RJESAS- 
*SftH7;y^yy5yii7;l^y»c9S£LTn 
Mix UT HI. flfi^fc < b h 2 rxnWk 

m\ mmM : rz'h&i><nZ'ktsc\bi>m£U\ 
[0015] si -op^mmwMmmh^thT 
iv^yyyyb s i -oRisi^cosfESAfc^rs 
&H7/i^yy7^7«~£Jtf;t ^ktfeo : l oo 

-10 0: 0##aU\ i Offii L<iiu 5:95- 
9 5 : 5T'£>&, 

[0016] &tz*mm*AmM&fcn. 
A+^-fflUg iHc&ftlTn&tcO.'KK b t>2-jc?> 

[0017] ±12, s i -OR'£E0toR(ESA£* 
^STyy^yy^y, s i -ORisiiWT^jeSA 

mtxmmm ■ m^m^m\ y^m^m^mz 
ix^A, yy, ^^y, ft, SiS, y/yr?x>7ju, x 

XX. "fiUV, 9y9)V%bit%mXi\hc\bh 



[oo 1 8] ^Hjfcfcwt, r^rj^yy^y^^n 
uyyyayWt-ftm ■ H^KJEii, u^S/A- ■ tvU 
KiE£?r;lfcf J: < , *tf>J: a fryVV ■ ^/VKJEfc LT, 

fiSiBUfi, *S(elK£3fvf* ftftcftfcte. /K. 7 77 
-;k x?7-/y n -yn^V-Zk -f77°n;W- 
/k n-7"77-/k -fV7"77-/k t-7"^7- 

zk r-tby ^f/i/xf/^hy, ~M**ry. f-b 
yhVoyyymimf^ii. zti^imzmu&z. 

[0019] ±iet^3^ y y 7 y^^ n^y 7 y^an 

*ftm-M£Bimi. T/^^fyyyV^nnyyy 
*\ *tJ:5Jn*iMBt=J: 0, y7/-/« ( S i OH 
£) £4j£U ^^)«L/;y7 7-;«^±*\ £tz 
\iyy/-)vmb7)V^^ ymt>m^t &z\bizxvm 

[0020] ±IEJD*^»f • M^RBTfflV^#i&M. 

*)hjf. #tRB£§nr, jss. yys, 

; mm. p-b^xy^*y|S, y 

yis^y a v?tt)vm<mmm ; *SMt-t b y ^ 
a. 7Kit^y7A, TKSMty^^A, yy^-rmn 
*«ssti: b'j^-f^rsy, byx^rsy, =e 
/x? y -^t 5 y . y'x j j -)V7 5 ym<K7 s y-f t 

f^Vht»f?yxxf;H ; yy^^^^y- 

K )VX>Wm&\ b'J7Wn 

;Kn>^7);f.7^fL^^; ^. i ' I . 7>y/> . 

wm<n&m?)&m*?i~ y t >®m> mw?^ 
gig^^jg^/^yK^a ; 7^s^a h yxr-fe 
f-^r-fef — h #<?)r 5 x 7 a ^^^'*(f ix, 

ziityCDimzm^&zbh. 2n&±mmh^b 
hx-%h, mmzmtx. mmr ( p h7«t) t-k 

[002 1 ] JP7K»»? ■ «^«7)|lR^ii#tPJ|?g^fl 

-r, si-oRiam^7)Rj£SA^#t-i.y^«#* 

Si-ORiSJ^I-WSJCSAS-^t 
47;WJfyy5^fc S i -ORiS^hTJ^JfcSA^ 

^^HT^^f yy^y^M^F^tT, an*iM» ■ 
ii^Rjeirfi^ t t> ± < , itsi-oR' atwwR 
jea a w^^i^/^^yy? y#MT\ * i> ggjn 

■ *B^RJ6*ffofca, s i -OR'SEW-WR 
J6SA ^fl-ri, T/k3 y y 7 y Sr JDX T $ ^ tBD/K^ 
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wm-wm ■ m&ws*ftit&. s i -owma 
^m-m^m^n^xhXi\ ^^si-ori 

^s^^m^m.^mnn^^ si-oris 

[00 22] ±taan*4Mi? ■ K^SJ£T"«t^^^« 

[00 23] *H^TfflV>^^S^>f 3R^*a-&*<0^ 

OOTJTftO. *?4K(il 0 0 0*>^1 07TC 
&S. 5 0 0iO/hSv^a*U«*^i9<i-f. 1 

[0024] ^mxM^hti^^^m^^m^^ 

[00 2 5] *^BH^I«^^«^jE«A&*t-^ 
^»#*Silf#(;L Si-OHl (y 7 y-^S) £ 
* L&n 4> co-eft 5 A\ #£Sn*4MSttx;*r;Wfc£ft 

tt£* t < 2£#-f £ £ t S . 3lJ*iM»ttx^-r;P 

r/k fh5rw^^?y, Mixf^f^ffl^ 
Sit *^C§ . fc 0 fctt*^ b«s b U T/L-df ;nxf 

[ 0 0 2 6 ] ».M?t4xxr/^'V-)WJI^;*!i, ffleJc 



Ji. JOffltS -I h t= J: ^Ti^Stt^ J: 3 IrtS Z 

tifiwmxhh, 

[0027] *!8BHtfflv^^SSJESBS#tStt« 

%.Pb%Bcr>m%$>l l flk. H-Si-S. HO 
-Si RiO-Si-S. CH 2 =C ( R 3 ) - 

CH 2 = C ( R 3 ) -R 2 -^. CH 2 = C(R 3 )-C 
00-(R*)-£. XsJMfi^ IIS^X^ 

*iim. R 2 IMk9f0mkvi(7x^ 
***tr) , RH&*m±M&*1-)imxfoZ>] . 
=¥ik&fablX\i, ^^/k^U^p^y, y7i- 
/Wcy^n^y, y'^-f/kv-p^y ■ y'7i-i^ 
odftfyrj^yv-, dfU-fSHKffll. ^'Jxfi/^ 
y 3 -jv^tf y 7°d h° i/y/ y 3 -;k^t if y nv* 
]s>7-ya-)i, ^y^v^yifH. x^dfygfHi, 7 
x/-«, ^yxxr/k ^^syifii, sKurs 

[ (i 0 2 8 ] WK-W, .^^U^fbWWi . !<it*;?) 

mm^mitm^m^ti^YK maa. s i -o 

R«^RlEffltt«fc LT(±. b"X ( 2 -x^/l^-tfV 
X-b) XX, t"X (Mf*/X-M xx, y-n 
- / / b =3f y^PQXX, y'- n - T'-f /kV'T-fe h 
JfyxX, i/'-n-7'f/L'y7'7 l J/HXX, y'^^f- 

;k»{f-;i^l#:, fi^-y'b'X b f- )Vi/i/U*;+r 
^-^-x'^kr/kT't b'iifr^rt'^W^fLS. ;^tf> 

[0029] ^mcomMmmm&fMm, * 
im^mikikt, 'mmtxKmB^i-mtt 

Mot mmnmizus-fium, h^mm 
ikix^mitK&^^mzmitnm^nnixnn 

ix m m\mm^tz \ ^ % iz mmt x 0 
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[0030] *wm>rA n^m^mt, m#<m 
m^mmMm<. &&%£&izmx\->&. mz 
ira*#»ttx* T>nkma?!m Ltz"r4 m^nsfo 

[0031] xmimmmssmvm&mt. 
t-th mmwmmzfc t x warn/ft-riva 4 v y 

mtx, y^«##s^#; : mmt^= ioo:o- 

1 : 9 9mT£U\ 

[0032] ^mmmmmm, wtzitz - t 
t4y, mmm?hz*4m$^m&fcbim&m 
fltM8tt«\ mtt&xit&l- & c 1 1 4 
0 , -TV*- WI^-^-Htte^l^l/CzI-^ Lit 
M^S^^Mi:^ #£>*l*M«4, 

ft, WMffi, »7^#lJttfcftfiTV>S. 

IS^:Wil^tt^4<, MttWfgT'fcSo M£* 
fc, IM. IfSMt fiitt, »§tt, tixrt 
'J^tt, "TlBtt, W*3fi£, HSUfiStt, 

[ 0 0 3 3 ] ±tz. *l^tf>»fl:ttj£#fcl4. tuiEi^I 

, &mmmmmz $ «f&ft 

[00 34] 

# , *^3J3ii ; ti bmmmz i~?xmfeztL&t> vxn 
&\ ft, mm$<?> r gnj ^ r %j <4MM(~4i>tso 

£j£0U : y^«^*S^#;A 
y^byxb^i^yy7 2ftti§«fc LTl -7'y 
y-7l-7 2ft£?M^U 7 0°C3;T'MfJL 0. 12% 
'J > ffeiM«R2 2 g|5£?STLfc. ?ST#L 8 CCfcT 1 
B«J6Uc 5 &^T*gHW- b U 7i,7j«£jfe!j|jL 
TSlB^tW*, 8CHCfcTlli8SRiELfc. #£>*l 
fc&JfciSwa % i 6 5ft t i -y*y y-/b6 6 oft£fln 
^ixt^^>3c»7K8Ooai&JpxT3 07l<a^ 

fi^ft, M«^STF, 4 0°C, 1 3 3 0 P a ( 1 0m 
mHg) tTi«$£®£L, y-«MI^a^f| 
£ 0 #£>*lfcir>f*£*S-&flea 40ftfc, ^bb^'lg 

b yx^aooatein* , 1 3 o°ct i nftagpm. a 

fSflSfLT, 7 0~-9 0°C, 1330Pa (lOmmH 



ffiCDtSS. MPF^SH* 3 7 0 0 T*$> 0 , DMSO- 

-jim ( s i ohi) ttfltaisfi&j&^fc. y^«s^ 

frA(i40 o Cffi#:T30 B ft«SS¥%^*i43700T'J> 

[003 5] ^«M2 : y^S^Tfi^frBOlM 
yf-/bbyxb^i^y(10ft), 7i-/bbLM b^ 
> -7 > (lift') . fc.k o^O. 032", '.' ;7»^. 7ft) * 

m&L. WClzXimmKfcLtZc Mt. x^y-;K24 
ft) JPi . 7j<itlt-7- b U ^ A*j§fSS-»LTHtGi« 

&*Wfi. yycizxwmmilt:. <k^X\ ^-;bb=¥' 

Sb 'Jx^;K130ft)^JPi, 130°CtTlB#ra»tf t 
^«fi, ©*ffl(tS»^¥l»S^3 1 7-b'600S, 
OTlHitt) i (o. 5ft) ^ Jdx. . vxrazx9mixfrt>®. 
m *• iPJi l -C . i wc , i owiistcx £ 

is*. ms^7j^i:(i33oot"ftot 0 r-feby-d^ 

( s i OHS) littajS^i^fc. 
[0036] ^J«M3 : M fttl^C^M 
^fiHyxKyy^y (32ft) tO. 032% y yS7Ki§ 

aasaosa^-t, i(rct:T3o»isiR(B». tx^bu 

j< b ^ ^ 5 V (3ft) & taH X frt> 10°C (CT 30^505 

Lfc. set, ^iiMb^-b'j^A^jgjs^jfiSDL-cas* 

30°CtCT15^r9lRJ£L/-c o ^UT", ^bdfK 
b Uxf-;b(245ft) Hal, \3ffClZXlVffiiffilt:. 

^tJ'SiJ(0.2ft)'r.)JU;t. ■; r . '"Uf J 
®*^J^rJiLT^*f*, 80°C. WmMZXm^m^i: 

, S* ¥%^»«i8400T"l> . DMSO-d^ 
**«Ef:-f* 1 H-NMRtJ:S^«f«itSm, y?/- 
^S(SiOHl) (4«Jtii§fl.**^fc. 
[0037] ^M4 : yAm^M^foD^tfl 
7xX.;l b'J^ b^^^7>(40ft). ^^/bbUxbdf 
yy7> (29ft) , *5 i V0. 032% y > It7j<?g« (35ft) s- 

fi-^L, io o ctT9o»r 9 ira*. tx/i/buy b^yy 

7y(5.9ft)^SD^T*^10°CtT30^r B KJSt^ o H 
X^y-/K58ft)^jD^«ff«. *|^fc-tbU^A 

*j»fflt*asjD ix mm , io°c t t 6o^r H w 

Lfc. ^;bb«byx^;K490ft)^SD^, 1 

30°CtTl^jfiffLfc, ^Wft, mMiOAfflZM 
I, ioo°ctTiB#r H WIbT*^Pl*fJ&riibT^* 

ft, 80°C, 10ramHgtT»«^^^*b, y^«#Wfi 
r-teby-de^Jt^'CDC 1 3 

( s i OHS) tiljtajs^i^ojt. 

[0038] ^ItM 5 : y ^ «#^fi^l*E W^Bg 
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y v u x b y y y y am t o . 032% y ya*?§ 

*8(8.8S0£iI-&U HTCtraBSHRJEfc, h'JxK 

v v 7 y a . em) & in 1 x & ^ io°c iz x T^mus l fc . 

60-CtT15^raRJBLt. ifrvc. :t/bb«by 
xf-;K123IB)^Jn^, BOT^TWJBWLfc. ^« 

a, ®«ij(o.igp)^j^, loo-azx mmtxi^mm 
zmFmixmum, lsoty mmMzxm^^^ 

SS¥±^^S{±3300-C"J) -5 fc. DMSO-d^ 

mmt i-^H-NMPazx^mmsk, yyy-yb 

S(SiOHS) (if£ffi£tl%^ofc 0 

[0039] i*mM6 ■. t-a m^m^m^m 
yf7bbyxb*yy5y(7.i35)t7x-/bbuy h 
* y y ? y (Am . taw. 032% y y«#i8SK8. 835) 

(1.6§P)^JlI^T*^10°CtT25trB^JBL^ o HK, * 

w*tf v y ^A**g «£isjn LT£jc«&+fn«L 30-c 

(rtHSiaRJEU:. ^/P h«hUx-f/Ki2 

3m^mt. iwazxmmmftLfz, zm. wm\ 
(0. m) tnt . ioo°ctT®ii tT*^®*sij&riit 

TBfcSjfc, 150°C, 10oHgfcT»^}*#*U M 

%4H L *l±4900Tftofc. 7 b b y- d^mmti-t 1 

H-NMRti^^fJfOtea. y5y-/b«(SiOH 

[0040] £fi£ffl7 : yM *&*££ftG<0£j£ 
7 5 y TP b7b b >J x b df *, 5 y (2ffi) fc ?K (0. 595) - 
fcitXxy y-;K7.9gB) £fi£U 78°CtTlB#raKJtG 
ft, yf-^b l Jxb#^^7>(16^)^JPX.T*^78 0 C 

WPM; Lfc . ^ it . y f-;W v 7>^y b y (B 
5§e) auixmsti . Rmmmnoovmtx 

WlWWfll, «EtyT?§«£S*Lfc„ &n 
T\ ?nnWA (150gE), b y y>(9. 535) b 
y ^Wnoy7y (5.4^5) £«TLT. 50°C£T4Bf 

mmitz, mmmsi^m. wbxy^so&jp 
oo°ctT^aL-r*^©#ffl^riiL-rf^*a. iso 

Ty 10«Hg{rC»flfi£#£§*U y-^«^fi^*B 
£f#fc„ GPCtCiz^^tfWSS. MfiW^i(i3700 

Tfo-ofz, 

[004 1] £j£ffl8 : 7- A «#*S^*H<7)^ 

y^/bbyxb^yyyy(2735). 7i^mj^k 
y y 7 y doao . *j iW).032%y ye*?§ffi(i835) £ 

M£^JnbT+WJefJL 40°CtT40^EJELfco 
T, ^on*;^(l00gp)*Ju^, ^MzxmMk, b 

y y'y (2435) Srjni, yy -f/bbx/ky y 7 y (24 
35) mTimmmttz, wctzxmm&WBSz 

fJL b/kxy (loomi) $ Mimm LKMBftiffim. 



fc. GPCtJ:S*ff<Z)fea. aST^TSi±92000T"ft 
ofc. T-b by- derive DC lg^fiEt-tSiH 

-NMRtj:s^*f£Dtsa> y^y-/bS ( S i OH 

[0042] ^(RW9 : ^-f iS-ft-^TS^ftc I w^-gg; 
v :>{ ^/bb'^/by OOy5V (2435) Wftfc 0 t 

y n n y 5 y (1935) . s«coiiSEW*oias*noo°CT' 

S#fc. GPaciS^SfcOfe*. Sfi¥±^^fi(i79000 
T'^ofc,, T-tby-ds^ffiBEfc-fSiH-NMRtJ: 
S^ff<08f«, y57-/H (SiOHl) (ittffiSix 

[0043] 1 

y-f#^fr^N<A(73;). ^ / •'••■i b"'u-' -1 
y y dm ^y- yy f-;b y o^f ^y p *° u v- (335) . 
axummmt ix yy-f-^Jr-t b^yyxw.oi 
u)zm^ix. mm%mimm$Lmntz« znwL 
ffifflssh* xr5x«u: tara, "sffl-* (io s c/7» -» 

150°C x 104H- ( 10°C/^) ^200°C x ( 10°C/^) -» 
250°Cx4B§r B T' fcTflMfcU ^/bA&#fc 0 7 

^ ;bA(i^ 0 ^ < %-T3H^tt tflHlf ^fc . 
[0044] »fi^J2 

y-^«^«-^*B(735), y7y-;«Sy'7i-/k 

ypdfHfy-y'yf-;l^yndf-9-yp-Ky v-(335). Hi. 
ifi&tiM&t ix yy^by'r-fe b ^ yy x (o. 0135) 

SrMn-LT, 3tB^««fl^^#fc, ^^S«fl 
jSSj* ^7y*±t?fflTf*. "S^(10 5 C/^) -150 
°C X lO^H- (KTC/fr) -200°C X 10t>- (10°C/^) -250 
"CX4OT CT«fl:L. 3^3:7 >f/bA^#fc 0 7^ 

;b^(iS "9 ^ < iifc 5 
[0 04 5 3 

'ta mmm&m: (535) , h*jss^ u yy f^ynw 
y (531) . ^it/a^/y^-^t'x^^^^nifib 

y?S«(0. 0135) £iF^ UT , )fBJ3=S:«ftttfflJSfe&# 

fc. ;«««Mij§r^yys±(cfflTfA, 150-ct 

T2B#raMt, SB^7^bA^#fc 0 7^bA(±iS 

0 m: < si-x-mm ^mnx ^tz . 

[0046] HHSM4 

y^«^-*fi^#;C(535), y^«^Wfi^ftE(535). 

i3j;U r a^;b^;bb-;byf-;i/yp^-t?-y^(o.o 
135) Sfi^L-C, SBfl^Mra^#fc. 
ffitUSSt* ^f^XfiUi tffiTf*. 150°C (CT2^r B 1SP« 

t. wmy^v^itwz* yAiiuzmwj;^- 

x-mmmzmtix^tz, 

[0047] mm\5 

y^«#*M^*D(535), y^«##M^ftF(535). 

«t tf&&*iA'7&=.)V b - ;by ^;by ndf ^ y?§?S (0. 0 

l35)£i^LT, SHH«M«ftl^f#fc 5 
ffifflSft* ^'y xfith tiSTft. I50°c tT2B#r B WP» 
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[0 048] mmme 

t'^7i y-^AMx^^ifigTr^ i^^'yE p -4 
ioo [imttJMimm. x^ysii9o] 

m 2 0°CT"4^f!L l«®fi^,:. «tt<±. 
[0 04 9] »4«7 



tt«»£ tfyxwLt tisra. iso°c tT2B#r B ian» 

L T l >fc A\ iS 9 » < ±^T"}fHJ!'ftfcfSi 

TV*. 
[0050] 

7;^ 'J tt. »«tt. 3t^ft. «M#tt&fc"of»ft 

t-feW ^ ItttiH 5r I^JW^ _ t A 5 ?!* l> ... 



7ny 

(72)^0M *^ # F?-A(##) 4J002 CC032 CC182 CD202 CF282 

SCKtB3iiJI[iaiCJgA7TB2#35<!- ®l CH052 CK022 CL002 CM042 

•fLI*«^art CP041 CP051 CP052 CP061 

(72) %m% ^# IS CP062 CP091 CP141 CP142 

mMf5^J[[KmSA7Tg2#35-§- MK CP152 EZ006 EZ026 EZ036 

ftllSffo^ttft EZ046 EZ056 FD156 



